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Introduction 
Luiz Bellízia Neto
Recurrent otitis media is a highly prevalent disease in the pediatric population, 
particularly among young children, with a big impact on the child’s health, in the 
family and in Public Health as well. A good integration between the pediatrician 
and ENT specialist to manage these children can decrease pain and sufferance to 
the child and also to the family. Through an adequate management it is possible 
to decrease suppurative complications and sequelae like hearing loss, retarded 
growth, lowering directs and indirects costs.
Jack Paradise
I am going to discuss the management of recurrent otitis media in young children, 
and I am going to use a specific case as a basis for the discussion. This is a child 
whom we will call Ricardo, who is 15 months of age. He is cared for at home, he 
had no exposure whatever to cigarette smoke, he has one older brother, 3 years 
old, he had a normal hearing screening test at birth, and at the age of 5 months 
he developed his first episode of acute otitis media (AOM), with perforation of 
tympanic membrane and purulent discharge. He was treated with amoxicillin – 80 
mg per kilogram per day, and at his following visit, his tympanic membrane was 
described as intact.
In the following 6 months he had 6 more episodes of AOM, without perforation. 
The symptoms of these episodes were generally mild. The parents stated that he 
was “slightly irritable”, “rubbed his ear”, and “awakened during the night”. But 
he had no screaming or inconsolable pain. 
The episodes were treated variously with amoxicillin, azithromycin and amoxicillin 
clavulanate, and the tympanic membranes were described as normal between 
episodes. After the last episode he was started on amoxicillin prophylaxis. 
At age 11 months he underwent various investigations and the only findings of 
interest were the IgG and IgA, which were both at the lower limit of normal.
At 15 months of age, in the hope of deciding how best to manage the situation 
from then on, the parents consulted with the pediatrician and he offered them 
three options: first of all, watchful waiting only – with the treatment of individual 
episodes as they occurred--; second, continuing the prophylaxis with antibiotics 
that had been started; and third, tympanostomy tube placement.
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So, there are a number of issues raised by Ricardo’s case that I would like to 
discuss. The first is the epidemiology of otitis media and the risk factors for 
the disease; second, the types of evaluations that are appropriate for a child 
with recurrent otitis media; third, the issue of antimicrobial prophylaxis versus 
tympanostomy tubes versus watchful waiting for recurrent otitis media; fourth, 
the indications for adenoidectomy in such children; fifth, the efficacy of vaccines 
in preventing otitis media, and finally (sixth), what would be the best plan of 
management for Ricardo, this particular patient.
First, the epidemiology and risk factors. The most important factors, as I am sure 
you know, are age and season of the year. The prevalence is much higher during 
early childhood, with the highest prevalence between the ages of 6 and 24 months, 
but the disease is relatively prevalent even after that. It is much more prevalent 
during the cold weather months than in the hot months of summer. Socio-eco-
nomic status is perhaps the most important environmental risk factor: the lower the 
socio-economic status, the higher the prevalence of the disease. Another factor of 
great importance is the degree of exposure to other children. Children who are in 
day care with large numbers of other children are especially at high risk, and that 
is also the case for children with large numbers of young siblings.
Genetic background is highly important. The disease tends to run in families. 
The best evidence of the importance of genetic factors comes from a nice study 
conducted by Dr. Casselbrant at our hospital. The study compared the concordance 
of otitis media in monozygotic twins with the concordance in dizygotic twins. 
What you see in the graph on your left are data for the dizygotic twins, with the 
percentage of time with middle ear effusion on the Y axis in one of the twins 
and on the X axis in the other twin. And you see there is a lot of scatter although 
you can discern some relationship, some correlation from the location of the dots 
on the scatterplot. But in the graph on the right, where there is a comparison 
between the occurrence in one twin with the occurrence in the other twin of the 
monozygotic twin sets, you can see that the concordance is very close with what 
approximates a straight-line relationship. So this is very nice evidence of the 
importance of genetic factors, as compared with environmental factors, in the 
occurrence of middle ear effusion.
Other important factors: race. The disease is specially prevalent and severe in 
native American Inuits or Eskimos and Indigenous Australian children. However, 
that may not be a function of race per se but rather of low socio-economic status 
and related factors that are part of those ethnic situations. Less important factors 
include sex;the disease is somewhat more prevalent in boys. Breast-milk feeding 
provides limited protection, but quite limited; the disease is also prevalent in 
breast-fed babies. Exposure to tobacco smoke may be a risk factor; it has been 
found in some studies but not in others. Here there is always the possibility of 
confounding by low socio-economic status, as smoking is much more common, 
at least in our country, in families of lower socio-economic status. And finally, 
respiratory allergy, in a small proportion of the children, mainly older children, 
may predispose children to more frequent otitis media. 
Factors that I believe are doubtful or more questionable but have been raised by 
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various authors are bottle feeding in a supine position, pacifier use, and cow’s 
milk allergy. I don’t any of those have been satisfactorily demonstrated to be 
factors, but one must consider them as possibilities. 
So, second, what evaluation is appropriate for a child with recurrent otitis 
media? If infection persists despite empiric treatment, then one would wish 
microbiologic study of middle ear exudates as obtained by tympanocentesis or 
myringotomy. Serum immunoglobulins might be investigated only if infection 
is present in sites other than the ear, specifically and most commonly recurrent 
sinopulmonary infection in association with otitis media might make you want to 
investigate serum immunoglobulins. But otherwise I think it is pointless to do that 
if the child’s only problem is recurrent ear infection. 
Hearing testing should be done if the middle ear effusion persists for three months 
or longer, just so that one knows the level of hearing loss, although for most part 
in middle-ear effusion, hearing loss is mild to moderate in degree. If the parents or 
care-takers show concern about the hearing acuity at any time during the course of 
the illness, testing should be done. And finally, if there is concern about the child’s 
language development, hearing testing is appropriate. 
Now, third, the question of antimicrobial prophylaxis versus tympanostomy 
tubes versus watchful waiting for the child with recurrent acute otitis media. 
First, antibiotic prophylaxis. We know from a number of studies that prophylaxis 
does offer some degree of protection, it is variable, but in the range of 0.1 to 0.25 
episodes per patient/month.
There is a problem with prophylaxis insofar as it very much raises the risk 
of increasing bacterial resistance, especially for children in daycare, who are 
constantly being exposed to resistant Streptococcus pneumoniae. Prophylaxis 
might, however, be appropriate for the occasional child who is cared for entirely 
at home and who is usually away from other young children. And if prophylaxis is 
used, amoxicillin 20 mg per kg per day, limited to the cold-weather season would 
be a reasonable course to follow. 
Tympanostomy tubes for acute otitis media. The tubes are certainly effective in 
reducing recurrence rates in children, whether or not they also have persistent 
OME. The reduction in episodes of AOM is somewhat offset by episodes of tube 
otorrhea, which is very common in children who receive tubes. 
And finally, and perhaps most importantly, surgery entails substantial costs and also 
the risks of various complications or sequelae. Proceeding from the least harmful 
to the ones that are of greatest concern are the following: premature extrusion 
of the tube; obstruction of the tube lumen; tube otorrhea; dislocation of the tube 
into the middle ear cavity; the need to protect the ears from water, particularly 
during swimming; tympanic membrane perforation; tympanosclerosis; atrophic 
scars which can predispose the ear drum to atelectasis or retraction pockets; 
cholesteatoma; and finally the possibility of late-developing hearing loss as 
children grow older. 
So, what about (fourth) adenoidectomy to prevent the recurrence of acute 
otitis media?
If there has been prior tube insertion, and the child continues to develop recurrent 
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acute otitis after the tube has been extruded, then adenoidectomy is moderately 
effective in reducing subsequent episodes for at least two years and would be an 
appropriate option. If the child is undergoing a second tube insertion procedure, 
having had difficulty repeatedly after the first tube insertion, under those 
circumstances I believe adenoidectomy would be advisable to take advantage 
of the general anesthesia, and offer the child a little better chance of relief from 
the infections. If there has been no previous tube insertion and the child is being 
considered for surgery only because of recurrent acute otitis, then adenoidectomy 
is minimally effective or ineffective, and one would better choose tube insertion 
as the first surgical intervention. 
To turn to (fifth) vaccines for otitis media, polyvalent pneumococcal vaccine 
has some degree of efficacy in children over two years of age, but relatively little, 
and I think that except as a measure of desperation in older children, probably 
inadvisable.
Seven-valent, or heptavalent pneumococcal conjugate vaccine certainly has some 
degree of efficacy – and I will describe some data about that below. Influenza 
vaccine has given varying kinds of results in varying studies. And then there are 
a number of candidate vaccines in development: against nontypable Haemophilus 
influenzae; improved vaccines against Streptococcus pneumoniae; and possible 
vaccines against Moraxella catarrhalis and respiratory syncytial virus.
In a study performed in California of the efficacy of heptavalent pneumococcal 
vaccine there was an overall reduction in otitis episodes of 6.4%, and visits for 
otitis media were reduced by 7.8%. The reduction in the number of children who 
had frequent otitis media, depending on how that was defined, ranged from 9% to 
12%, and there was a 20.3% reduction in the number of children undergoing tube 
insertion for recurrent otitis. 
In another study from Finland there were similar findings. In a large study 
comparing vaccine recipients with controls, there was a 6% reduction in overall 
otitis media, a 34% reduction in pneumococcal episodes, a 57% reduction in 
episodes caused by one or the other vaccine serotype, and a 51% reduction in the 
number of the episodes caused by a member of the vaccine serogroup. But on the 
other hand, there was a 33% increase in episodes caused by non-vaccine serotypes 
and an 11% increase in episodes caused by Haemophilus influenzae.
Will the vaccine serotypes that are currently prevalent among children be replaced 
by non-vaccine serotypes? That is one of the remaining questions with respect 
to pneumococcal conjugate vaccine. Will organisms other than Streptococcus 
pneumoniae, specifically H. influenzae and Moraxella catarrhalis, move in 
to take its place as the dominant acute otitis organism? These are unanswered 
questions that are disturbing, because if the answers to these questions is yes, then 
the efficacy of pneumococcal vaccine for children in preventing recurrent otitis 
media will be limited indeed.
A number of studies have evaluated the efficacy of Influenzae vaccine in 
comparison with placebo in preventing acute otitis media. The studies extend over 
a period of 12 years – from 1991 to 2003. The age of the children is quite variable: 
in the study by Heikkinen et al., children in daycare who were 1 to 3 years of 
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age; in the Clements study, children 6 to 30 months of age who were in daycare; 
in the Belshe study, children ranging in age up to 71 months; in the Marchisio 
study, children with recurrent AOM between one and five years of age; and in 
the Hoberman study, the most recent one in Pittsburgh, children ranging from six 
to twenty-four months of age. The route of administration in three of the studies 
was intramuscular and in two of the studies was intranasal. The degree of efficacy 
was not very different in the first 4 of the studies-36%, 37% 30%, and 44%. But 
there was no significant difference between the vaccine and placebo groups in 
the Hoberman study, with the upper bound of the 95% confidence interval for the 
degree of efficacy ranging only up as high as 5,7%.
There are a number of reasons why the Hoberman study might have had different 
results than the other studies. In the first place, the children were much younger, 
with a mean age of 14 months. During the season in which the study was carried 
out, the percentage of viral infections that were actually due to Influenza as 
compared with other viruses may have been lower than in older children. The 
vaccine itself might have been less effective in preventing influenza than earlier 
batches of the vaccine, ie earlier production runs. Finally, during the time that 
the study was being run, the incidence of influenza was relatively low in the 
community.
So, in conclusion, should one give influenza vaccine to children with recurrent 
otitis media? I believe the answer to that is yes, and as a matter of fact I would 
extend the use of influenza vaccine to infants generally, because although it may 
or may not have much effect on acute otitis in younger infants, the vaccine will 
reduce the incidences of serious illness and hospitalization rates. So this is a slight 
departure from the focus on otitis media itself but rather a recommendation for the 
use of the vaccine in children universally where that is possible.
Finally, what would be (sixth) my recommendations (plan of management) for 
Ricardo, given the various factors that we have discussed. I believe that treating 
individual episodes as they occur would be the safest and best course to follow 
if the parents were comfortable with that, because that would avoid the risks of 
prophylaxis and avoid the risks of tubes. And particularly because his episodes 
were described as not severely symptomatic, but relatively mild, I believe that 
the best thing for Ricardo is to do nothing, and to rely on the development 
of better immunity as he grows older to take care of the problem, with a high 
likelihood that the frequency of episodes would diminish as he grew older.
However, if watchful waiting were not an option that the parents felt comfortable 
with, and they felt it was necessary to do something to prevent future episodes 
then I think it would be reasonable to offer him prophylaxis, because of his 
limited exposure to other children. He is cared for at home, you will recall, 
with no other children in the family. However, I would not be willing to 
offer antibiotic prophylaxis to a child in daycare, simply because the risk 
of increasing bacterial resistance is very much enhanced by continuous 
antibiotic administration.
Tympanostomy tubes, I think, eventually would be reasonable if Ricardo were 
to fail prophylaxis. But I would wish to warn the parents that the tubes may not be 
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fully effective, and I would want to acquaint them with the risks of complications 
and sequelae, so that they could make an informed decision based on all sides of 
the question and not merely on a recommendation for a procedure.
And finally, I would offer influenza vaccine in addition to any of the above 
courses of action.
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